INTRODUCTION
Since the study of Eldred and Trowbridge'), many works on the long-term changes in the electrical activity of the brain irradiated with ionizing radiation have been carried out in the monkey") , in the dog'), and in the rabbits-'). Caveness et al.') have reported long-term changes in the photic evoked potentials of the monkey after exposure of 3,500 rads to the visual cortex. The amplitude of the late components of the averaged evoked potentials (AEPs) to photic stimulation recorded from the visual cortex of the adult rabbit gradually de creased over a long period of time after irradiation with either 100 R or 300 R to the whole brain 6, 7). Age-related changes of the electroencephalographic (EEG) pattern for the human and lower animals have been reported by many investigators8-12). We have reported that the electrocorticograms (ECoGs) of the adult and aged mice were changed by X-irradiation during the perinatal period"). The delayed effects of moderate X-ray doses, given during the juvenile or early adult stage, on the sleep-wakefulness cycle of the ECoGs of the aged mouse, however, have not yet been investigated. The present study was undertaken to obtain such infor mation.
MATERIALS AND METHODS
The methods used in the present study were identical to those described in the previous paper"). Two experimental groups and one control group of the first generation (F1) hybrid mice of C57BL/6 x C3H were used for this study. All the animals were weaned at 30 days of age. One group of the mice was X irradiated 35 days post partum (35-DPP) and another 105 days (105-DPP). All the animals were irradiated with 300 R of X-rays to whole body. A group of non-irradiated aged mice, which was described previously") , served as the con trol for these 2 experimental groups. The ECoGs were recorded from the mice at 24-26 months of age. All ECoG recordings were divided into 3 patterns: wakefulness (W), slow wave sleep (SWS), and paradoxical sleep (PS). The number of animals, number of ECoG recordings, and total ECoG recording time are shown in Table 1 . At the end of the experiment, the mice were decapitated and their heads were fixed immediately in a 10% neutral formalin. The brain was weighed several days after fixation. Table 3 .
DISCUSSION
The present study indicates that the sleep-wakefulness cycle of the ECoGs of the aged mouse was changed by the irradiation of moderate X-ray doses given at juvenile or early adult. Arnold et al. 14) and Ross et al.') have also reported that the electrical activity of the brain in the monkey changed for a long-term period after X-irradiation.
However, these were all qualitative observations on the EEG tracing after a high dose of ionizing radiation. In a study on mongrel dogs, Kramer and Michaelson') calculated the average peak amplitude and fre quency ranges of the EEG divided into high voltage, low frequency and low voltage, high frequency. Spike like activity and rhythm instability were observed in the EEG at two and a half years after exposure to 1,000 R of X-rays to the head.
In the present investigation, 3 of the 6 parameters of the ECoG pattern changed in the 35-DPP group, while only a significant change in the 105-DPP group was a decrease in the percentage of the total PS time to TST. These results suggest that the electrical activity of the brain in juvenile mice is more radio sensitive than that in young adult mice. This view is in agreement with Bergonie and Tribondeau' law 15) that a tissue is more radiosensitive: the more undiffer entiated its cells are morphologically and physiologically, the more active they are mitotically, and the longer they remain in active stage of proliferation.
We previously demonstrated that the amplitude of the late components of the AEPs to photic stimulation recorded from the visual cortex in the adult rabbit gradually decreased over a long period of time after irradiation with either 100 R or 300 R to the whole brain','). In the present experiment on mice given 300 R, the 105-DPP group showed the changes in only one of the 6 parameters of the sleep-wakefulness cycle of the ECoGs. Although there are differences in the species used and in the area of irradiation between these two studies, the results suggest that the AEPs are more radiosensitive than the sleep-wakefulness cycle. This may reflect the facts that an evoked potential is a response to a stimulus on a specific sensory pathway, while ECoGs represent spontaneous electrical activity from a large number of nerve cells, and that an AEP can be obtained only when the ECoG is of low voltage and fast activity, whereas the ECoG can be obtained from animals in all stages of sleep and wakefulness.
